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DETAILED ACTION 



Claim Rejections - 35 USC§103 
1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's admitted 
prior art figures lA-lB and their description in pages 1-4 of the instant application in view of 
Fujitsu (Japanese Patent Application Publication 07-20247). With regard to Claim 1, Applicant's 
admitted prior art teaches forming a semiconductor film (23) above a substrate (21), forming a 
gate insulating film (24) to cover the semiconductor film, forming a gate electrode (25) on the 
gate insulating film, forming a source region (23s) and a drain region (23d) in the semiconductor 
film and forming an interlayer insulating film (26) on the gate electrode, wherein an electrode 
material layer is layered on the gate insulating film; a mask pattern is formed on the electrode 
material layer; a first etching process is applied in which the electrode material layer is etched 
using gas containing fluorine or gas containing a mixture of fluorine and oxygen, and with the 
mask pattern as a mask to a degree wherein a portion of the electrode material layer remains. See 
figures 1 A-IB and the specification page 1, lines 14-29 to page 4, lines 1-14. 

However, Applicant's admitted prior art fails to teach a second etching process, which uses a gas 
containing a mixture of chlorine and oxygen. Fujitsu discloses a floating gate electrode 
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manufacturing process, which includes etching a floating gate electrode by a plasma processing 
using a mixture of chlorine and oxygen to form tapered sidewalls on the floating gate (see basic 
abstract). Therefore, it would have been an obvious modification to someone with ordinary skill 
in the art, at the time of the invention, to modify the process as taught by Applicant's admitted 
prior art to include the claimed second etching process, which uses a gas containing a mixture of 
chlorine and oxygen, as suggested by Fujitsu, in order to prevent generation of etching residue 
on the sidewalls of a floating gate electrode and eliminate shorting of the electrode (see 
Advantage section). 

With regard to Claim 2, Applicant's admitted prior art teaches the source region (23s) and the 
drain region (23d) are formed by doping impurities into the semiconductor film (23) through the 
gate insulating film (24), see page I, lines 25-28. 

With regard to Claim 3, Applicant's admitted prior art teaches a gate insulating film (24) that is 
obtained by layering a SiN film and a Si02 film or by forming one of the SiN film and Si02 
film, see page 1, line 22. 

With regard to Claim 4, Applicant's admitted prior art teaches a source region (23s) and a drain 
region (23d) formed by doping impurities into the semiconductor film (23) through the gate 
insulating layer (24), see page 1, 'lines 25-28, and the gate insulating film is obtained by layering 
a SiN film and a Si02 film or by forming one of the SiN film and Si02 film, see page 1, line 22. 
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With regard to Claim 5, Applicant's admitted prior art teaches a first etching process which is 
produced by mixing fluorine-based gas and oxygen-based gas in an approximately equal volume 
ratio, see page 3, lines 1-6. 

With regard to Claim 6, Applicant's admitted prior art teaches forming a semiconductor film 
(23) above a substrate (21), forming a gate insulating film (24) to cover the semiconductor film, 
forming a gate electrode (25) on the gate insulating film, forming a source region (23s) and a 
drain region (23d) in the semiconductor film and forming an interlayer insulating film (26) on 
the gate electrode, wherein an electrode material layer is layered on the gate insulating film; a 
mask pattern is formed on the electrode material layer; a first etching process is applied in which 
the electrode material layer is etched using gas containing fluorine or gas containing a mixture of 
fluorine and oxygen, and with the mask pattern as a mask to a degree wherein a portion of the 
electrode material layer remains and wherein the gate electrode has a tapered shape. See figures 
lA-lB and the specification page 1, lines 14-29 to page 4, lines 1-14. 

However, Applicant's admitted prior art fails to teach first and second etching processes with 
different etching selection ratios. Fujitsu discloses a floating gate electrode manufacturing 
process, which includes etching a floating gate electrode by a plasma processing using a mixture 
of chlorine and oxygen to form tapered sidewalls on the floating gate (see basic abstract). 
Therefore, it would have been an obvious modification to someone with ordinary skill in the art, 
at the time of the invention, to modify the process as taught by Applicant's admitted prior art to 
include the claimed second etching process, which uses a gas containing a mixture of chlorine 
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and oxygen, as suggested by Fujitsu, in order to prevent generation of etching residue on the 
sidewalls of a floating gate electrode and eliminate shorting of the electrode (see Advantage 
section). 

With regard to Claim 7, Applicant's admitted prior art teaches a film forming step for layering an 
electrode material layer (25) above a substrate (21), a first etching step for etching, in a reaction 
chamber of an inductively coupled plasma apparatus having an inductively coupled plasma 
source and a biasing source, at least a portion of the electrode material layer using a mask pattern 
formed on the electrode material layer as a mask film by activating only the inductively coupled 
plasma source, see page 3, lines 1-16, and a gate electrode (25) having a side surface with a 
tapered shape, see page 3, lines 25-28. 

However, Applicant's admitted prior art fails to teach a second etching step. Fujitsu discloses a 
floating gate electrode manufacturing process, which includes etching a floating gate electrode 
by a plasma processing using a mixture of chlorine and oxygen to form tapered sidewalls on the 
floating gate (see basic abstract). Therefore, it would have been an obvious modification to 
someone with ordinary skill in the art, at the time of the invention, to modify the process as 
taught by Applicant's admitted prior art to include the claimed second etching process, which 
uses a gas containing a mixture of chlorine and oxygen, as suggested by Fujitsu, in order to 
prevent generation of etching residue on the sidewalls of a floating gate electrode and eliminate 
shorting of the electrode (see Advantage section). 
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With regard to Claim 8, Applicant's admitted prior art teaches a semiconductor film (23) that is 
formed above a substrate (21) and an electrode material (25) that is formed above the 
semiconductor film, see figures 1 A-IB and the specification page 1, lines 14-29 to page 4, lines 
1-14. 

With regard to Claim 9, Applicant's admitted prior art teaches a gate insulating film (24) that is 
formed on a semiconductor film (23) and an electrode material layer (25) formed on the gate 
insulating film, see figures 1 A-IB and the specification page 1, lines 14-29 to page 4, lines 1-14. 

With regard to Claim 10, Applicant's admitted prior art teaches a process step of forming a gate 
electrode (25), wherein the gate electrode has a tapered shape. See figures 1 A-IB and the 
specification page 1, lines 14-29 to page 4, lines 1-14. 

With regard to Claim 11, Applicant's admitted prior art teaches a first etching process which is 
produced by mixing fluorine-based gas and oxygen-based gas. However, Applicant's admitted 
prior art fails to teach a second etching process, which uses a gas containing a mixture of 
chlorine and oxygen. Kimura discloses a method of manufacturing a thin film device, which 
includes first and second etching processes for a gate electrode layer using fluorine, chlorine and 
oxygen, see figures 2A-2C and column 8, lines 17-64. Therefore, it would have been an obvious 
modification to someone with ordinary skill in the art, at the time of the invention, to modify the 
process as taught by Applicant's admitted prior art to include the claimed second etching 
process, which uses a gas containing a mixture of chlorine and oxygen, as suggested by Kimura, 
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in order to provide a thin film device with good characteristics, quality and yield, see column 8, 
lines 64-65. 

With regard to Claim 12, Applicant's admitted prior art teaches a semiconductor film (23) that is 
formed above a substrate (21) and an electrode material (25) that is formed above the 
semiconductor film, see figures 1 A-IB and the specification page 1, lines 14-29 to page 4, lines 
1-14. 

With regard to Claim 13, Applicant's admitted prior art teaches a gate insulating film (24) that is 
formed on a semiconductor film (23) and an electrode material layer (25) formed on the gate 
insulating film, see figures 1 A-IB and the specification page 1, lines 14-29 to page 4, lines 1-14. 

With regard to Claim 14, Applicant's admitted prior art teaches a gate insulating film (24) that is 
obtained by layering a SiN film and a Si02 film or by forming one of the SiN film and Si02 
film, see page 1, line 22. 

With regard to Claim 15, Applicant's admitted prior art teaches a process step of forming a gate 
electrode (25), wherein the gate electrode has a tapered shape. See figures 1 A-IB and the 
specification page 1, lines 14-29 to page 4, lines 1-14. However, Applicant's admitted prior art 
fails to teach that the electrode material layer is formed in a tapered shape through a second 
etching step and having a semiconductor film subsequently formed. Fujitsu discloses a floating 
gate electrode manufacturing process, which includes etching a floating gate electrode by a 
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plasma processing using a mixture of chlorine and oxygen to form tapered sidewalls on the 
floating gate (see basic abstract). Therefore, it would have been an obvious modification to 
someone with ordinary skill in the art, at the time of the invention, to modify the process as 
taught by Applicant's admitted prior art to include the claimed gate electrode having a tapered 
shape, as suggested by Fujitsu, in order to prevent generation of etching residue on the sidewalls 
of a floating gate electrode and eliminate shorting of the electrode (see Advantage section). 

With regard to Claims 21-23, Applicant's admitted prior art teaches a gate electrode (25) having 
a single layer structure (figure IB) 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-15 and 21-23 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edgardo Ortiz whose telephone number is 571-272-1735. The 
examiner can normally be reached on Monday-Friday (1st Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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